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(5 7 ) Abstract 

PROBLEM TO BE SOLVED: To provide an 
ultrapure water making apparatus constituted so 
as to eliminate the mixing with even a very small 
amount of hydrogen peroxide at a use point. 
SOLUTION: The ultrapure water making 
apparatus, which has a pretreatrnent system, a 
primary pure water system, a secondary pur e 
water system and a recovery system, has a 
hydrogen peroxide monitor arranged at an 
arbitrary place between the primary pure water 
system and the recovery system to detect 
hydrogen peroxide up to 1 0 ppb in ultrapure 
water and the branch pipe equipped with a 
changeover valve provided on the downstream 
side of the hydrogen peroxide monitor. When 
hydrogen peroxide with a predetermined 

concentration is detected by the hydrogen peroxide monitor, ultrapure 
containing hydrogen peroxide is discharged so as not to go to the use 



water 
point. 
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* NOTICES * 

JPG and NCI PI are not responsible for any 
damages caused by the use of this translation, 

"I This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 



LCIaim(s)j 



[Claim 1] 

The ptetreatroent system from which the suspended solid contained in raw water 
is removed, and the primary-pure -water system which processes the treated 
water of said pretreatment system, considers as ultrapure water, and stores this 
uHxapure water in an ultrapure water tank, Process the ultrapure water stored by 
said ultrapure water tank with the processing means containing ultraviolet ray 
oxidation equipment and an ion exchange unit and the point of use is supplied. The 
secondary pure-water system which makes the ultrapure water which was not 
used by the point of use flow back on said ultrapure water tank, In the ultrapure 
water equipments which have recovery Rhine which makes said pretreatment 
system or a primary-pure-water system flow back through the processing means 
which collects the ultrapure water used by said point of use, and contains 
activated-carbon -treatment equipment, 

Ultrapure water equipments characterized by having the hydrogen- peroxide 
monitor which has been stationed in the part, of the arbitration from said primary- 
pure-water system to said recovery Rhine, and which can detect the hydrogen 
peroxide in the ultrapure water to lOppb at least, and the branch pipe equipped 
with the change bulb prepared In said hydrogen-peroxide monitor's downstream or 
the upstream. 
LOlami 2j 

Said hydrogen "peroxide monit or and said branch pipe are ultrapure water 
equipments according to claim t characterized by being arranged just before the 
point of use of said secondary pure- water system, and/or the activated-carbon- 
treatment equipment of recovery Rhine, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[field of the invention] 

This Invention relates to ultra&iare water equipments. 
[0002] 

[Description of the Prior Art] 

The ultrapure water which the- ultrapure water used for a semiconductor production process etc. was' generally 
rehned by the pretreatment system and the primary-pure -water system, was once stored by the oitrapnre water 
tank, and was stored by the ultrapure water tank is used through a secondary pore- water system, ■supplying the 
point of use. 
[00031 

A pre treatment system consists of coagulating sedimentation, a sand filtration method, sin activated-charcoal- 
absorption method, oH adjustment., etc:, a primary-pure" water system consists of a filtration separation processor, 
adsorption treatment equipment, reverse osmotic membrane (RO) equipment, ultraviolet ray oxidation equipment, a 
deaerator. Ion -exchange "treatment equipment, etc.. and the secondary pure- water system consists of ultraviolet 
ray oxidation equipment, loo- exchange-treatment equipment, a ultrafiltration equipment, etc:. 

Moreover, when chemicals, such as a hydrogen peroxide, are not mixed in the ultrapure water used by the point of 
use so much, it is collected in order to use it as raw water far ultrapure water manufacture again. Recycled water is 
returned to a pre treatment system and a primary-pure- water system, after setting on a recovery sine and removing 
or disassembling a chemical etc. 

Inserting the activated -carbon- treatment equipment for disassembling ;nto this recovery hne the hydrogen peroxide 

mixed as a. oh enseal is also performed. 

[0004] 

Although It was performed that it is found out that the functional water in which activity gases, such as hydrogen, 
oxygen, end ozone, were dissolved is effective in washing of a silicon wafer, and It prepares the manufacturing 
installation of functional water lr> a secondary pure-water system recently, there was a problem that the 
concentration management was very difficult. 
[0005] 

When this Invention person advanced research about this problem, he found out being unable to disassemble a 
hydrogen peroxide thoroughly, but a hydrogen peroxide remaining to ppb order in recycled water, and even an end 
ultrapure water system reaching, without this hydrogen peroxide that carries out minute amount survival being 
decomposed by a phmary-pure-vvater system and the secondary cure-wafer system, and fluctuating the 
concentration of the functional water using uitrapure water by the activated carbon inserted In the conventional 
recover/ line. 
[0006] 

That Is. vvhen the uitrapure water which was 0 ppm measured by the hydrogen-peroxide monitor using an iodine 
electrode tit ri metric method by the hydrogen -peroxide monitor using the conventional detecting method using the 
hydrogen-peroxide test paper or a conventional permanganic acid method, or an iodine electrode method, a 
hydrogen peroxide is detected in the range of 5 - 3Qppb, and this hydrogen peroxide that carries out minute amount 
survival was fluctuating the concentration of functional water. 
[0007] 

The hydrogen-peroxide monitor using an iodine electrode tltnmetric method puts in the uitrapure water of a sample 
Into the acidic solution which dissolved a sodium tbiosuifate and potassium iodide, oxidises Iodine Ion quantitatively 
with the hydrogen peroxide in uitrapure water, makes the iodine generated by oxidization react to a sodium 
tbiosuifate and a quantum target, and asks tor hydrogen- neroxide concentration. 
[0008] 

A hydrogen parotide oxidase iodine ion quantitatively in an acidic solution including a reaction catalyst, and 

generates Iodine 

[0009] 

H2 02 * 2Kt~> 12 * 2KOH 
[0010] 

The generated iodine reacts to a sodium thiosulfate and a quantum target in an acidic solution. 
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[0011] 

12 +■ 2Na2 Q3 ~v 2H<ii * Na2 S4 Ob 
[00;2j 

As a oommsrela! hydrogen -peroxide monitor which can detect the hydrogen peroxide =n the ultrapure water to 5ppb 
using this principle, a "process tight RET A AMFH310L hydrogen-peroxide full automatic -analyser" {Hkammm Sangyo 
Co.. Ltd) is mentioned. 
[0013] 

[FrobiemCs) to be Solved by the Invention] 

This invention was mads based on this knowledge, and when the minute amount hydrogen-peroxide monitor of this 
high degree of accuracy is stationed and a hydrogen peroxide exceeds a reference, value near the downstream of 
the part of the arbitration of ultrapure water equipments, especially activated-carbon -treatment equipment, or the 
point of use, it asms at offering the ultrapure water equipments it was made net to make the ultrapure water 
containing a hydrogen peroxide let flow tc< the downstream. 
[0014] 

[Means for Solving the Problem] 

The pretreatment system from which the suspended solid with which the ultrapure water manufacture approach of 
th:s invention is Included in raw water is removed. The primary -pure -water sy stem which processes the treated 
water ef said pretreatment system, considers as ultrapure water, and stores this ultrapure water in an ultrapure 
water tank. Proses si the ultrapure water stored by said ultrapure water tank with the processing means containing 
ultraviolet ray oxidation equipment and an ion exchange unit, arid the point of use is supplied. The secondary pure- 
water system which makes the ultrapure water whtoh was not used by the point of use flow back on said ultrapure 
water tank. In the ultrapure water equipments which have the recovery line which makes said pretreatment system 
or a primary-pure -water system few back through the processing means which collects the ultrapure water used by 
said point of use, and contains activate d-oarhon-treatment equipment it has beer? arranged in the pari: of the 
arbitration from said primary-pure-water system to said recovery line at least with lOppb and the hydrogen - 
peroxj.de monitor which can detect the hydrogen peroxide in the ultra pure water to 5pph desirable at least It =s 
characterized by having the branch pipe equipped with the change bulb prepared In said hydrogen-peroxide 
monitor's downstream. 
[0015] 

A hydrogen-peroxide monitor and a branch pipe have especially the desirable thing arranged at the downstream of 
the neighborhood of the point of use of a secondary pure-water system, especially the activated- carbon-treatment 
equipment of a recovery line 
[00 J 63 

What has arranged to the downstream activated carbon with higher resolution [ as opposed to a. hydrogen peroxide 
for activated carbon with lower resolution / as opposed to a hydrogen peroxide for at least two sorts of activated 
carbon with which the resolution to a hydrogen peroxide differs as the activated -carbon- treatment equipment used 
for the ultrapure water equipments of this invention, especially act:vated-carborr-treatment equipment used for a 
recovery line ] is suitable tor the upstream. The activated carbon with the low resolution to a hydrogen peroxide Is 
used for the usual water treatment, arid coconut husks activated carbon, activated carbon from coat etc. are 
illustrated. About [ 10--10000A ] (the most is 1 0-2.0 A) pore is innumerably formed in the Interior, and these activated 
carbon is 2 500-1 500m. It has the specific surface area of extent m addition, the pore distribution of activated 
carbon and specific surface area in this description are the value measured with the adsorption process or method 
of mercury penetration by nitrogen gas CN'2 X argon gas (Ary. etc, 
10017] 

The activated carbon used for water treatment, usual [ these j has the resolution which decreases the hydrogen 
peroxide in treated water sven to 0 } - 1 mg/i xlOOGmicrog/i} extent when it lets the hydrogen peroxide of the 
inside of pure water, for example, 10 mg/f flow by $V~10hr h In addition, above-mentioned BV means space 
velocity (Space velocity), and ;s expressed with the 8V= rate of flow 0 (liter)/h (time amount)} / the amount of 
restoration activated carbon (I), 
[00 i 8] 

The activated carbon with the higher resolution to the hydrogen peroxide used by this Invention It Is what made It it 
Is desirable and higher than 20Y'os%, or was made to support platinum, palladium, and a decomposition catalyst like 
.silver... and made high more than K)Voi% and resolution to a hydrogen peroxide for the rate of the pore of 20-100DA 
(A~ lOnmt When it lets the hydrogen peroxide of the Inside of cure water, for example, 10 mg/L how by SV~1Gh~l, 
they are o0mierog/l and the thing which exists preferably i0microg/1 and the engine performance more preferably 
decomposed under into b'microg/1 about the hydrogen peroxide In treated water. 
(001 9] 

as the activated carbon which changed pore distribution and raised the resolving power to a hydrogen peroxide 

for example. U.S. Galgoo Carbon Corporation (Calgon Carbon Corporation) from — SENTAU (CENTAUR) (trade 
name) currently sold is illustrated Moreover, as activated carbon which made the hydrogen -peroxide 
superresoiution catalyst support. It is Kuraray chemical incorporated company make. T-SB (trade name) is 
illustrated, 
[0020] 

As activated carbon With the lower resolution to the hydrogen peroxide In this Invention, the usual activated carbon 
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conventionally used for water treatment can be used. 
[00211 

the single floe-ring using the mix bed ion exchange tower or cation exchange resin used for the ion exchange 

treatment G f this invention using the cation anion exchange resin as an ion exchange ec*u?pment the single 

•flooring using a column and an anion exchange resin ™ the combination of a. column and the electric-type ion- 
exchange-resin equipment which performs adsorption and playback of ion continuously are illustrated. 
[0022] 

the single flooring using the mix bed ion exchange tower or cation exchange resin used for the ion exchange 

treatment, of this invention using the cation anion exchange resin as an ion exchange equipment the single 

flooring, using a column and an anion exchange ressn — the combination of a column and the electric-type ion— 
exchange -*res:n equipment which performs adsorption and playback of ion continuously are illustrated. 
[0023] 

In addition, as for the hydrogen -peroxide reachability ability of high performance activated carbon, in the alkalinity, 
depending on pH of processed water, the resolvahility ability of a hydrogen peroxide becomes [ neutrality or ] high 
rather than acidity. Therefore, alkali chemicals, such as caustic soda, may be added before activated carbon water 
how If needed, and pH may be made into alkalinity. Moreover, the ultra pure water used by semi-conductor 
manufacture etc. contains the acid chemical. In this case, although =t is possible to add alkali chemicals as 
mentioned above, it Is 30 ppro of hydrogen peroxides If it is with extent, even if pH is low. It can decompose without 
a problem 
[0024] 

[Embodiment of the Invention] 

Next, the example of this invention is explained to a detail 

[0025] 

L Example 1] 

Drawing 1 is drawing having shown the example of the ultrapure water equipments of this Invention roughly. This 
equipment is equipped with the secondary pure-water system 2 containing the ultrapure water tank 21 which stores 
the ultrapure water produced by the primary-pure -water system I and the primary- pure -water system 1 ., and the 
pretreatment system, of the preceding paragraph of the primary^puro^water system I is having the graphic display 
omitted. 
[0020] 

The secondary pure-water system 2 is equipped with the piping 2 7 containing the ultrapure water tank 21, 
ultravsclet ray oxidation equipment 22. the non-reproducing moid iom~exehangem:reatmeot equipments 23a and 23b, 
ultrafiltration membrane equipment 24, the point of use 2-5. and return line 21 \ and the measurable hydrogen™ 
peroxide monitor 28 is installed In the hydrogen peroxide to 1 0ppb between ultrafiltration membrane equipment 24 

and the point of use 25. moreover the pipmg 2.1 which results in the point of" use 25 slectromagnetism the 

time of the closing motion bulbs 29s arid 29b cueing formed, arid the hydrogen-peroxide monitor 28 detecting the 

hydrogen peroxide of predetermined concentration this electromagnet ism closing 29b opens [ closing -notion 

bulb 29a 1 arid this uitrepure water goes to the point of use. 
[0027] 

Drawing 2 Is the hydrogen- peroxide concentration measured in each part in case the secondary pure-water system 
2 is in a norms: condition. When the engine performance of nou -reproducing moid ion -exchange-treatment 
equipment deteriorated and the primary pure water which the hydrogen peroxide mixed, for example from the 
primary- pure -water- system I carries out field unification close [ of it j since secondary pure-water SHfSUTE 2 is a 
circulation line, as shown in drawing 3 , the hydrogen-peroxide concentration of the whose secondary pure-water 
system becomes high. In this drawing, a continuous line shows the time of the primary-pure-water inflow which does 
not contain a hydroger; peroxide (at the time of recycled water cutoff), and the chair? line shows the time of the 
primary ~pure~water inflow containing a hydrogen peroxide (at the time of a recycled water inflow), 
[0020] 

in addition, although the hydrogen-peroxide monitor 23 measurable to 5ppb was installed between ultrafiltration 
membrane equipment 24 and the point of use 2o in this example, it is also possible to install the hydrogen -peroxide 
monitor 28 between ultraviolet ray oxidation equipment 22 and non-reproducing moid, ion-exchange-treatment 
equipment 23b and between the primary-pure -water system 1 and the secondary pure- water system 2. 
[0029] 
Example 2 

pvayong 4 is what showed the important section of other examples of this invention typically,, supply path 31a is a 
supply cath which supplies processed water to the primary-pure -water system 1 from the pretreatment system 
which omitted the graphic display, and supply path 31b is a supply path which supplies processed water to the 
orimarv -pure -water system 5 from the races very };ue except a pretreatment. system. 
[0030] 

These supply paths 3 la and 310 supply water in juxtaposition to the primary-pure-water system 1 In processed 
water, respectively,, and water is supplied to the primary pure water- generated by the primary- pure-water system I 
by the secondary pure-water system 2. Between each supply paths 31 a and 31b and the primary-pure-water 
system 1 : positive crankcase ventilation valves 32a and 32b are inserted, respectively. Moreover, when the 
measurable hydrogen-peroxide monitor 28 Is Installed in the part of the arbitration of the 
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system 1 in the hydrogen peroxide to Sppfa and this hydrogen-peroxide monitor 28 detects the hydrogen peroxide of 
predetermined concentration, the opening of these positive crankcase ventilation valves, 32a and 32b :s adjusted, 
and the supply ratio of .the supply paths 31a and 31b changes, or one side Is; closed. 
[003 5] 

tn this example, supposing supply path 31b is the recovery line which may -nix a hydrogen peroxide, whan the 
hydrogen w perOxid6 monitor 28 detects the hydrogen peroxide of predetermined concentration, the opening of 
positive crankcase ventilation valve 32a is enlarged, and closing motion control is performed so- that positive 
orankoase ventilation valve 32b may be closed. 
[0033] 

When the hydrogen -peroxide monitor 20 detects the hydrogen peroxide of predetermined concentration,- since this 
hydrogen peroxide originates in recycled water from the secondary pure-water system 2. it can reduce hydrogen- 
peroxide concentration below on criteria by adjusting- a positive orankoase ventilation vsive and changing the feed 
water ratio from the. supply paths 21 and 22, 
[003 3] 
Example 3 

This example Ins-taHs the measurable hydrogen-peroxide monitors 23a and 2Bb in the part of the arbitration of the 
primary-pore- water system 1 arid the secondary pure-water system 2 for the hydrogen peroxide to Sppb, as shown 
in drawing 0 . the process line 40 between the pretreatment system 30, between the primary- pure- water systems I 

and the primary-pure-water system 1, and the secondary pure-water system 2 — respectively branch pipes 41 a 

and 41b preparing respectively the downstream of a tee — eieotromagnetism — the closing motion bulbs 

32a. 32b. 33a, and 33b are Instated 
[00341 

the eleotromagnetism of the branch pipes 41a and 41b which are in the upstream when hydrogen-peroxide monitor 

28a or 28b detects the hydrogen peroxide of predetermined concentration also in the case of this example 

closing motion bulb 32b Or 33b — opening eUfotromagnetisrri it controls that the processed water which 

closing motion bulb 32a or 32b closes, and contains a hydrogen peroxide Hows to the secondary pure-water system 
2 

[0035] 
Example 4 

this example is shown in drawing: 6 - as between the pretreatment system 30 and the primary-pure-water 

system 1 the hydrogen- ceroxids monitors 23a and 28b — installing — the process line- 40 between between the 

pretreatment system 30 and the primary -pure- water systems h the primary- pure -water system h and the 

secondary pure -water system 2 — respectively branch pipes 41a and 41b preparing respectively — the 

downstream or a tee electromagnet: am - - the closing motion bulbs 32a, 32b, 33a. and 33b ere installed. 

loosed 

According to this example, the water quality of the processed water which flows Into the j 
avstem t and the secondary cure-water avstem 2 is manageable like the case of an example 3. 
[0037] 
Example 5: 

This example installs the hydrogen-peroxide monitors 2Sa : 28b, and 28o in piling and the 
system I of that upstream and the downstream on both sides of the branch pipe 5 J formed in the recovery line 30. 
as shown in drawing 7 . the eleetromagoetism prepared in the recovery line 30 in this example from any hydrogen- 
peroxide monitors 2.8a, 28b, end 28c ----- the eiectromagoetism prepared In closing motion bulb 32a and a branch pipe 
51 ™ closing motion bulb 32b is made controllable. 
[00381 

the hydrogen -peroxide monitor which instated in two or mere places according to this example — electromagnetism 

smce a closing metier; valve :s controlled, possibility that water will be suppled to the processed water 

containing a hydrogen peroxide even to a secondary- pure-water system will become still smaller. 
[0039] 

[Effect of the Invention] 

According to this invention, the residua* of the hydrogen peroxide to the ultrapure water used by the point of use 
car; be removed nearly thoroughly, and concentration management of functional water becomes easy by this so that 
ci early also from the above example. 
[Brief Description of the Drawings] 

[Drawing \) Drawing showing the configuration of one example of this invention roughly. 

.[Shewing 2] The. graph which shows the hydrogen- peroxide concentration of each part in a secondary pure-water 
system. 

[Drawing 3j The graph which shows the effectiveness of this invention. 
LP rawing 4] Drawing: showing the configuration of other examples of this invention roughly. 
[Drawing 5] Drawing showing roughly the configuration of the example of other ** of this invention, 
LPr.avwrsg cj Drawing showing the configuration of other examples of this invention roughly. 
[Drawing 7] Drawing showing the configuration of other examples of this invention roughly. 
[Description of Notations] 

? .... a primary-pure-water system and 2. .... a secondary pure-water system and 21 an u&rapure water tank and 
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22 ultraviolet ray oxidation equipment and 23a and 23b .. non~raprodudr;g moid ion-e*changsH:reatfner*t 
equipo^m: and ?A . yfcraflitratksn irtsmbrana oquipmsnt and 25 .. the point of use and 2/' .. a return Itad anci SB 
hydrogen -peroxide monitor and 29 .. dec!/»rrw3gneftsro a closing motion bulb 
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